Nuclear accumulation of calcineurin B homologous protein 2 (CHP2) results in enhanced proliferation of tumor cells.
The interaction between calcineurin B homologous protein 2 (CHP2) and Na(+) /H(+) exchanger 1 (NHE1), two membrane proteins, is essential for protecting cells from serum deprivation-induced death. Although four putative EF-hands in CHP2 had been predicted for years, Ca²(+) -binding activities of these motifs have not been tested yet, their role in this process remain poorly understood. To identify Ca²(+) -binding motifs required for the stable formation of CHP2/NHE1 complexes, we developed a mutagenesis-based assay in PS120 cells. We found that (45) Ca²(+) bond to two EF-hand motifs (EF3 and 4) of CHP2 proteins with high affinity. Complex formation between CHP2 and the CHP2 binding domain of NHE1 resulted in a marked increase in the Ca²(+) -binding affinity of CHP2. Co-immunoprecipitation and distribution of GFP-tagged CHP2-EF3m/4m also indicated that Ca²(+) affected the membrane location of CHP2 to interact with NHE1. The C-terminal region of CHP2 contains a nuclear export sequence (NES). When the six leucines of NES were mutated to alanines, the resulting CHP2 protein was predominantly localized to the nucleus. Furthermore, mutation of the NES resulted in enhanced proliferation and oncogenic potential of HeLa cells. Together, these results show that calcium and NES control the subcellular distribution of CHP2 and then distinctively regulate cell proliferation.